In its widest sense, infrastructure allows us as finite individuals to achieve beyond our In its widest sense, infrastructure allows us as finite individuals to achieve beyond our individual capacity to know, to do, to see. Although the term 'infrastructure' may be a twentieth century invention, the function of allowing valuable resources to be leveraged widely and publicly is of course much older. Roads are the classic example, where a cart track shared by generations is improved over time and eventually taken on as a public good. But physical infrastructures, with their visibility, tangibility and omnipresence, are of course not the only categories of shared investment in widely accessible capacity-raising, and some of these more subtle examples also have a long history. While the term 'soft infrastructure' has been coined to differentiate the tangible physical 'hard' systems from social systems, such as government, education and law, 'knowledge infrastructures' are also a part of our daily lives, and have been since villages supported the travelling bards as they visited to share stories, and since newspapers became an inexpensive way for the individual to understand their place within the experiences of their community and country.
The Collaborative EuropeaN Digital Archival Research Infrastructure (CENDARI) is also a project within this lineage of knowledge infrastructure. But before the project itself can be usefully discussed, it is important first to present some of the historical trends and current environment which contributed to its shape and vision. A useful starting point is with libraries and archives, classic examples of a point where knowledge infrastructures branch off into a smaller subgroup, that is, research infrastructures: a place where knowledge is available across a wide range of media and subjects, and where, in contrast to the bard and the newspaper, users can come with their own particular questions and hope to find answers they themselves, rather than the storyteller or editor, define as satisfying. Indeed, as the 2011 ESF report on infrastructure for the digital humanities makes clear: 'it was in the field of Humanities that the idea of an RI was first born.' 1 Although 'research infrastructure' as a category now itself has 'harder' and 'softer' manifestations with a myriad of vying definitions, the library remains, for the humanities researcher, the ultimate (and original) place for research and investigation. It is the cauldron from which the changes in the disciplines emerge, changes which can manifest themselves as new methods or even new areas of study, which colour how and what scholars read, and shapes how they exchange ideas with colleagues and students. One might be inclined to assign the library or archive, with its imposing buildings and its shelves of book objects, to the hard side of the infrastructural continuum, but even the briefest investigation into the trends of the modern library, with its virtual collections and electronic journals accessible from around the world, and its physical spaces becoming ever more dedicated not to book storage but to spaces where users can engage and co-create knowledge, exposes the truth that our libraries and archives are valuable not for the physical objects they hold, but the information and potential knowledge those objects represent.
The road from physical library or archive to its virtual incarnation, from the humanities infrastructure to the humanities cyberinfrastructure, has not been a smooth one, however.
Indeed, it has been suggested that the 'long now' of cyberinfrastructure:
…is about 200 years. This is when two suites of changes began to occur in the organization of knowledge and the academy which have accompanied -slowly -the rise of an information infrastructure to support them: an exponential increase in information gathering activities by the state (statistics) and knowledge workers (the encyclopedists) on the one hand and the accompanying development of technologies and organizational practices to sort, sift and store information.
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While the most apparent modern aspects of the shift from written text to electronic data set has been a clear one in some fields, obviating the needs for phrases such as 'digital astrophysics,' we still find ourselves referring to 'digital humanities,' and experience the concomitant struggle between the old model and the new. For the libraries and archives still exist, and must continue to do so: the analogue record will never be as complete as a digital facsimile, and the threat that we might lose aspects of that record, from the material characteristics of the ink and paper to ways of linking objects that are other than linear, once The first of these is remarkable both for its ambition, and for its hesitation. The ESFRI mandate was an enormous one: 'to describe the scientific needs for Research
Infrastructures for the next 10-20 years, on the basis of a methodology recognised by all stakeholders, and take into account input from relevant inter-governmental research organisations as well as the industrial community.' 7 And, six years on from it, one has a sense when rereading that report of the burden of this mandate: future revisions and reviews of the Roadmap are already described against a backdrop of concern that European centres of excellence are too small, too fragmented, and too dependent on national infrastructures for One of the greatest challenges for these many projects on the threshold between being a tool or discrete project and becoming an infrastructure is the ability to interlock with existing practices 'below the level of work,' for it is only at this level that they can become both omnipresent in scholarly work and simultaneously transparent. To be present at this level means to operate:
without specifying exactly how work is to be done or exactly how information is to be processed (Forster and King, 1995). Most systems that attempt to force conformity to a particular conception of a work process (e.g. Lotus Notes) have failed to achieve infrastructural status because they violate this principle (Grudin, 1989; Vandenbosch and Ginzberg, 1996) . By contrast, email has become fully infrastructural because it can be used for virtually any work task. 10 Beginning from a project-informed stance made it difficult for the infrastructural leap to occur, and the essential requirement for collaboration between experts in the technical possibilities and in the humanistic requirements was, and remains, one of the most difficult 'scaling factors' in humanities cyberinfrastructure.
It was in this fluidic state that DARIAH, the Digital Research Infrastructure for the Arts and Humanities, named in the ESFRI roadmap, was preparing and initiating its activities, later moving toward its current state of establishing independent legal status as a research infrastructure for the arts and humanities. The DARIAH plan for creating an infrastructure of skills and knowledge, rather than instrumentation or collections, maintains its focus on the community and its needs, maximizing its ability to get 'below the level of work,' and standing in opposition to the more common model of a cyberinfrastructure as 'products' --such as portals, data centres, archives, digitial archives, digital archive portals, etc. rather than buildings and specialist mechanical tools, is often at the heart of what research needs to sustain it. These aspects of the DARIAH umbrella distinguish the service it provides to its community, placing the strongest emphasis in the support it elsewhere in the research process than many of its equivalents.
The CENDARI project was conceived to capitalize upon precisely these opportunities. surely, but also a source of inspiration for CENDARI. The ethos of the project, and of the teams it brings together, is one of striving to understand the culture of our collaborators and their contexts, while simultaneously seeking a greater understanding of how work is done, and could be done, within our own. As such, each of the stakeholder groups in CENDARI has been tasked not just with a set of technical or research deliverables, but also with a 'grand challenge,' representing how they can contribute not only to the shared goals of the project, but also how they can re-envision their own practices through their contribution to a research infrastructure. These challenges are different for each stakeholder group, but represent together CENDARI's goal of producing something more than a portal, more than a tool and more than a set of digital objects.
The recognition of a need to do something different in the CENDARI infrastructure began with the charge to 'integrate digital archival collections.' As mentioned above, libraries and archives have not made the easiest transition to the digital age, a fact which has a long history behind it:
A look at the history of the Internet reveals a key factor that initial deployment and rampup occurred within a tightly scoped community, academic institutions and (primarily defense-related) research labs. The infrastructure had a long percolation period in this context before its subsequent mass popularization. This is quite different than the DL infrastructure work, which from the beginning was motivated by visions of widespread grassroots dissemination inspired by scenarios such as that articulated by then Vice President Gore in his 'schoolchild in Carthage, Tennessee plugs into the Library of Congress' speeches to the scholar-users of the CENDARI platform that they would be able to understand the potential of a given archive for their research, even if that research itself was still going to move more quickly than for other sites to a need for travel and direct physical work in and with the archives. CENDARI will have passed a major test of its vision to change the paradigm for historical research not when the first archival thesis to be created entirely via CENDARI in a scholar's study appears, but instead when the first scholar decides to invest in learning a new language so as to be able to take advantage of a rich and promising lead discovered through CENDARI.
This ethos of challenge continued with the historians and their input to CENDARI.
As the end users of any infrastructure CENDARI might create, it was critical from a social, rather than technical, point of view that historians be centrally involved in the development of the final outputs of the technical development. They also had to be prepared and enthusiastic we know remarkably little about it and its role. The driving factors behind this are the state of the archives, which were scattered, divided and destroyed (much as the country itself, its borders and its citizens were). The fate of the archives has driven the fate of history, as scholars with limited resources and limited time have focused on the collections available to them in a comprehensible manner, underpinning the tendency to look deeply into national or regional cases (and more deeply into some than others). While the CENDARI project cannot plan to become equivalent to an archive of all material, of all sorts, for all countries with an involvement in a conflict as wide-ranging as the First World War, it does set its sights, as described above, on providing visibility, access and a wider horizon across the institutions and traditions that hold the archival material. As such, the CENDARI infrastructure will provide historians with powerful tools to overcome the research silos which the research record has encouraged them, by necessity, to develop. But will they be ready? Truly comparative approaches to history will require certain methodological habits to be revisited, not so much in the context of digital versus analogue sources, but far more in the context of how one is able to define the like which one compares with like across institutional, States, and so on. The project also further progresses its ethos of interconnection through some of its distinctly social, rather than technical development aspects, including summer schools and shorter training events and a programme of transnational access fellowships for scholars, supporting them to bring their projects and perspectives to one of the partner institutions, enriching both their own work and that of the CENDARI team.
With this vision driving its activities, CENDARI seeks to meet its goal of providing scholars with a uniquely rich and flexible virtual space in which to conduct their research, where the breadth of resources, the ease of use and value of the tools available easily overcome any hesitations users may have and compensate for any frustrations they may experience with the limitations of the system. In contrast to other digitisation projects where the vision of the end user and their goals is somewhat broad, CENDARI profits from its focus as a research infrastructure: while other users may indeed find CENDARI provides interesting opportunities to explore historical documents, these are not the core users provided for.
Instead, it is the historian for whom primary provision is made, and initial conjectures are already emerging regarding the types of research questions for which CENDARI will provide unparalleled access to insight. Certainly on a generic level, the focus on transnational and comparative history will be manifested through core ontologies and multilingual support to enable the comparison of equivalent documents across countries and institutions. But CENDARI will be able to do far more. The tools layer will allow these connections not only to be suspected, but investigated for potentially unforeseen patterns via the power of geographical, linguistic, temporal and other forms of data visualisation. Data visualisation does not take away the work of the historian, but it can reveal patterns that are otherwise too dispersed or complex to be seen, for example in cases or large corpora of documents which must be read in a linear fashion by the individual scholar, but which can also be 'read' in a distant fashion by a computer query on their contents. In order to promote and inspire such investigations, the CENDARI environment will also offer template research guides, some of which will be historical and thematic (eg 'submarine warfare') while others will be more historiographical, using proxy data to indicate, for example, the contents of collections known to have been lost through fire, theft or neglect.
It is still too early in CENDARI's development to speak much of its actual achievements, although substantial new understanding of collaborative practice between historical, technical and collections-level standards and practices have already been usefully tackled with a novel input workflow, and some real differences within historical practice itself are being exposed, theorised and incorporated into development practice. But it is still its integration -with other research projects, digital collections and infrastructures -which most distinguishes it, even at this early phase. The research project in the digital humanities struggles with its own mortality: in absence of sustainability dowries or clear pathways for the deposit of functional tools, interfaces or (in many cases) objects, the accessibility of digital project outcomes after their funded period of development ends is often unclear -ironically, this is also the point when their development is, at last, complete and their system as debugged and documented as it is likely to become. This is perhaps regrettable, and perhaps natural for projects, but unacceptable for a research infrastructure. Unlike so many other digital humanities initiatives, however, CENDARI's pathway of assimilation into the wider DARIAH developments has been agreed in principle from its conception, and is firmly in the mind of the project team as the project development proceeds. As such, CENDARI's outputs not only have a reasonable guarantee to providing maximal long term benefit for users, and value for the money invested in its creation, but also a built-in capacity for flexibility and change over the long term. CENDARI may never experience have the 'luxury' of becoming a semi-useful silo, as its components will be automatically vetted for their contribution, on the spectrum from the essential to the interesting, and migrated into a DARIAH format accordingly. In the end, this capacity to sustain its contribution, through future-focused development and carefully constructed partnerships, may be its greatest 
